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Site Assessment

Site Design
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Install
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Desktop

Field



Desktop
Historical elevation data

Published OHWL

Bathymetry

Fetch

Wave energy (height and frequency)

Boating



Desktop
Soils

Contours (elevation)

Aerial photography

Emergent community

Herbivore presence 

Habitat needs



Desktop
Historical plant community





NOTE: Management of lake may 
have changed; e.g., outlet weir





Shoreline Energy
-Fetch distance
-bathymetry
-wake activity





Fetch Distance



http://dnr.wi.gov/org/water/fhp/waterway/erosioncontrol.html





Low Energy
Up to 1-foot of wave action

Appropriate bioengineering practices OK

Medium Energy
From 1-2.3 feet of wave action

Combination of some bioengineering & hard armor

High Energy
Greater than 2.3 feet of wave action

Hard armor only



Soil type and slope (erosion resistance)

Aspect (sun exposure) 

Ice sheet flows

Groundwater piping

Invasive species

Herbivores

Water turbidity



Field
OHWL confirmation

Rapid stability assessment

Overland hydrology

Existing vegetation survey

Herbivore inspection

Cross sections



Field
Sun exposure

Initial selection of stabilization

Potential habitat inclusion

Human values 

Utilities

Base map completion





Any project constructed below the OHW mark, which alters the course, current or cross-
section of protected waters or wetlands, is subject to the regulatory jurisdiction of the 
DNR.

For lakes and wetlands, the OHW is the highest water level which has been maintained 
for a sufficient period of time to leave evidence upon the landscape.  The OHW is 
commonly that point where the natural vegetation changes from predominantly aquatic 
to predominantly terrestrial.

Look for physical change in bank & vegetation types

Anatomy of the Shore









Stream corridor restoration: principals, processes, practices; 
Federal interagency stream restoration working group
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Phasing considerations

Conceptual layout plan

Stabilization plan

Bioengineering and/or armoring 
plan

Layout plan

Planting plan



Functional and Aesthetic

Bank Stability

Water Quality

Habitat





MNDNR

Upland     Transitional       Emergent



FETCH/BATHYMETRY 
ANALYSIS

LOW ENERGY
Bioengineering

MODERATE ENERGY
Mix of Soft and Hard 

Armor

HIGH ENERGY
Hard Armor/Buffer



GROWING 
CONDITIONS

EMERGENT
-local natural history

-energy
-bounce

-foragers/herbivores
-soil type/stability

-sun exposure

TRANSITIONAL
-local natural history

-bounce
-herbivores
-soil type

-sun exposure

UPLAND
-local natural history

-herbivores
-soil type

-sun exposure















A soil bioengineering guide for streambank and lakeshore stabilization, 
USDA Forest Service
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Thompson Lake

Coconut EC-Mat 

6.5’ x 165’ roll
($300/roll)  ‘C7’      
6-8yr life-span

Biolog
(Coconut-fiber)
-toe protection

Aquatic Emergents
Blue Flag Iris, Bur-reed, 

Soft-stem Bulrush 

Arrowhead

Goose Fence
(Green Snow-fence w/ t-posts)
-temporarily keep out herbivores

? Is there enough wave action to 
require a wavebreaker ? – No (no 
boats & little fetch)
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A soil bioengineering guide for streambank and lakeshore stabilization, 
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A soil bioengineering guide for streambank and lakeshore stabilization, 
USDA Forest Service
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Agregcol
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Ch 16: Streambank and shoreline protection; 
Engineering field handbook, USDA NRCS



Stream corridor restoration: principals, processes, practices; 
Federal interagency stream restoration working group
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Ch 16: Streambank and shoreline protection; 
Engineering field handbook, USDA NRCS
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General tips

Emergent zone

Transitional zone

Upland zone

Wave breaks

Exclusion fencing

Oversight and contracting



Establishment period = installation

Determining establishment period

Watering 

Weed control

Inspection

Contracting


